Discoidin domain of chitosanase is required for binding to the fungal cell wall.
Previously, we reported properties of a glycosylase belonging to GH-8 glycosyl hydrolase (GH) and having both chitosanase and glucanase activities. This enzyme (D2), whose molecular mass (86 kDa) was the largest among the GH-8 group, has its catalytic domain at the N-terminal region, and discoidin domain (DD) at the C-terminal region. Although various chitosanases, chitinases and glucanases have been known, DD is unique to the D2 enzyme. Glucanase and chitinase, but not chitosanase, are known to have functional domain such as carbohydrate-binding module, besides catalytic domain. Accordingly, function of the DD of D2 chitosanase was analyzed, using zygomycete cell wall containing chitosan, glucan and chitin as the basic constituents. The DD specifically and tightly bound to chitosan, but did not participate in affinity for glucan and chitin. Deletion of the DD caused marked reduction in absorbability to cell wall and in hydrolytic activity toward chitosan and glucan. These results suggest that the DD is concerned in binding of the enzyme to cell wall and in effective digestion of the insoluble substrate, through hydrolysis of not only chitosan but also coexisting glucan. Thus, this is the first example of chitosan-binding domain among various carbohydrate-binding modules reported thus far.